I. Introduction
Cleft patients exhibit adaptations in the physiological patterns of swallowing and speech (vowel production).The ability of tongue musculature to compensate for the palatal defect thereby aiding in swallowing and speech draws attention.
Though there are several techniques to evaluate tongue function like cine radiography 1 electropalatography, EMA 2 , EMMA, MRI 3 , 3-D CT scans 4 , Tele fluoroscopy studies 5 , each has its own disadvantages. Ultrasonography 6, 7 has the advantage of allowing visualization of the actual soft tissues of the tongue and floor of the mouth. M-mode or Motion mode in Ultrasonography 8 is an excellent imaging device and provides the means to monitor and display information relative to muscle motion.
II. Materials And Methods
The study included 90 cleft patients with complete (47 cases) and incomplete (43 patients) palatal defects. The patients belonged to the age group of 4 yrs to 30 yrs. They were divided into 3 age groups of 5-10, 10-15, and 15-20 yrs of age (selected in a way that 30 patients were there in each group). Among these patients, 47 of them had complete cleft palate with cleft of the lip and alveolus and 43 patients had incomplete cleft palate. One patient gave a personal history of cleft palate repair but presented with a large fistula in the anterior part of the palate and was included in the study. A through clinical examination as to the nature and type of defect was made and the findings were recorded.
A Philips HDI 1500 ultrasound unit with color Doppler and linear transducer probe 5-12 mega hertz was used for the study. The probe was positioned in the sub mental region (Fig.1 ) in a sagittal plane and the contractions and relaxations of tongue musculature during swallowing of saliva in various phases of swallowing were assessed and recorded as m-mode images both before and after surgery 9, 10, 11, 12 at the tip (phase -1, body(phase-2) and basal portions(phase-3) of the tongue.
The values of amplitude and fractional shortening were tabulated and analyzed statistically ( Table -1) . The values of Fractional shortening were calculated by the formula, Amplitude of contraction 
III. Results
The Mean and standard deviation were estimated from the sample for each study group. Mean values were compared by student's paired "t" test (Table -2 ) and one-way ANOVA appropriately. Multiple range tests by turkey HSD procedure were employed to identify the significant groups of P -values in which one-way ANOVA is significant. In the present study, P value < 0.05 was considered as the level of significance. Both the mean amplitude and the fractional shortening of tongue muscle contraction were decreased in all cases ( Figure  2 ) that were statistically significant in phases II & III. (P=0.046, P<0.0001). Tables-3&4) . In group II (10-20yrs) patients, change in Fractional shortening was more in phase III and in group III patients change in Fractional shortening was more in phase II (Figure 3 ). The mean change in Fractional shortening in all three phases was more in type I patients (Table -5 ).  In type I patients, change in Fractional shortening was more in phase III, but in type II, it was more in phase I (Figure 4 ). 
Adaptation Of Tongue Function In Surgically Treated Cleft Patients-Motion Mode…

IV. Discussion
The presence of a palatal defect impairs the complex physiological mechanisms of swallowing, breathing, hearing and speech. In 2002, C.L.Peng 9 studied tongue movements during swallowing and divided the M-Mode images into 5 phases, according to each turn point between two different directions of tongue movement. But in the present study, the M-Mode images obtained were studied in three phases -the tip, body and the base of the tongue.
Also the five phases of tongue muscle contraction described by c.l.peng 11, 12 in 2002 according to each turn point between the two different directions at tongue movement cannot be used in cleft patients because the swallowing pattern is different in cleft patients, where the tongue contracts in various directions to various degrees to compensate for the palatal defect 13 . The mean change in FS following surgery was more in type 1 patients with complete cleft where the tongue contracts as a whole to seal the palatal defect efficiently. The values of FS were less in group 1 (5-10 yrs) than in groups 2 and 3 patients as the tongue has to contract more to compensate for the bigger defect with increasing age. The study also showed that when compared to children and adults, the adaptive mechanism was more in adolescents.
FS was less in phase I (tip of tongue) because the tip was stabilized against the lingual surfaces of anterior teeth or the anterior palate, when the body and basal portions contract to seal the defect aiding in swallowing. The body of the tongue contracts in such a way that the dorsum of tongue becomes convex and rises up to seal the palatal defect while the base of the tongue aids in compensating for the posterior palate and the soft palate regions. Another interesting observation was that multiple contractions in the same direction were observed in a given phase and were termed as phase II a, II b, II c and so on. So there was a statistically significant decrease in FS of tongue musculature following surgery indicating an increase in functional efficiency in all three phases of swallowing.
V. Conclusion
The FS values of surgically treated cleft patients were close to normal patients which showed that cleft patients could achieve near normal, near physiological swallowing pattern following surgery 13 . Also, our observations suggest that the delay / absence in the restitution of phonation 14 to satisfactory extent appear to be due to varying degrees of velopharyngeal incompetence despite satisfactory palatal repair 15 .
